Three years after the deepest recession of the last decades, it seems that many European policies still remain to be addressed and that the sense of causality between real economy and economic growth indicators has suffered alterations, which, if properly observed, can be used to predict future economic trends.
Introduction
At the moment, there are several research directions which focus on the link between the capital market and the real economy and claim (i) a strict unidirectional link, in both senses, (ii) a bidirectional connection, or (iii) the total absence of such a link. Developing economies have been pointed out in various empirical researches as hosting evidence of high influence posed on the real economy by the capital markets. Based on such studies, this research will focus on capturing the interdependencies between the real economy and the financial markets, considering the isolated influences of other factors such as: effects of global financial crisis on monetary union and differences between Euro areas. As proxy for the real economy performance, Journal of Financial Studies & Research 2 the researchers chose to look into the returns of the EURO-Stoxx 50 Index, which aggregates the top blue-chip companies, leaders over various sectors in the Euro-12 countries.
Taking into account that the interdependence between the financial markets has recently experienced mounting levels, Milani (2011) analyzed the impact of the capital market on the macro-economic variables of countries characterized by an open economy. The study concludes that the capital markets of the US and Germany have an influence on the macroeconomic variables of countries such as Australia, Canada, New Zeeland, Ireland, Austria and the Netherlands, which is brought by the cross-country wealth channel.
Also, in terms of unidirectional perspective from the capital economy towards the real economy, Cetin (2011) analyzed the relationship between the stock prices and inflation rate by using monthly data for the US economy for the 1983-2010 periods, chosing as variables the Thomson Reuter/Jeffries CRB Commodity Futures Index and Consumer Price Index-as a measure of inflation. The conclusion of this econometric technique is that there is a significant link between the stock prices and the inflation rate, but it is unidirectional as the inflation does not influence the fluctuations of the stock market. Söhnke et al. (2007) use a time-varying copula model to investigate the impact of the introduction of the Euro on the interdependencies between seventeen European stock markets during the years 1994 to 2003; he shows that the market dependence increased after the Euro adoption only in large equity markets (such as: France, Germany, Italy, the Netherlands and Spain). Raunig and Scharler (2010) investigate US economic data between 1960-2007 and found that an increasing level of volatility reflects a higher degree of uncertainty. Thus, the increase of the uncertainty level triggers the decrease of consumption and investments, of the aggregate demand and, finally, of the economic growth.
A small percentage of the studies dedicated to this correlation have shown a unidirectional causality, from the real economy towards the capital market. The argument is that economic growth leads to an increase in certain financial instruments' demand and that the markets adapt to the economy.
A negative unidirectional impact of the exchange rate on the returns of the US and the UK stock markets is found by Dimitrova (2005) . Kilian and Park (2009) obtain the same result by looking into the oil price shocks impact on the US capital market.
Various studies underline the existence of a link between the real economy and the capital market dynamics. Shahbaz and Ali (2008) use ARDL models and Granger causality analysis to find a bidirectional, positive relationship between the two. Giannellis et al. (2008) use bivariate EGARCH(2,1) models to find a significant bi-directional short-term linkage between the capital market and the real economy, for the US and UK in the late 1990s. Bjornland and Leitemo (2009) use the structural vector autoregressive (VAR) methodology to study the interdependence of the US monetary policy and S&P 500 stock index, and conclude that there is a strong significant and bi-directional connection between the monetary policy and the stock prices.
There are a few studies demonstrating no significant relationship between the capital market and the real economy. Jamil (2010) looks into the performance of developing countries which, unlike that of the developed countries, is characterized by a bi-directional link between capital market and real economic growth indicators and concludes that the capital market volatility has a negative influence on the economic growth; whilst if this is compensated by high returns, the negative influence is not significant.
This global crisis reveals that international financial flows can grow very quickly and suddenly unwind_ potentially having an impact on economic growth, real exchange rates and current account position, and also on the stability of financial market (Cardareli et al., 2010) . Ostry et al. (2010) show that financial flows tend to become more problematic as evidence emerges of currency overvaluation, excessive reserve accumulation, rising inflationary pressures and signals of housing and lending booms. The policy instruments dealing with financial flows include: monetary and fiscal policies, forms of capital controls, higher exchange rate flexibility and enhanced macroeconomic prudential measures. These tools are needed to reduce the possible risk and negative feedback effects between the financial and real sector.
Katrin Forster et al. (2011) propose policy actions, that could be used for a more efficient and sustainable allocation of cross-border flows and could reduce crosscountry and cross-sectorial financial vulnerabilities: more developed financial flows, including macroeconomic discipline and enhanced financial regulation and supervision.
Van Riert (2010), on the importance of macroeconomic discipline, suggests that the countries which ran high fiscal deficits prior to the crisis, are more affected by the crisis, thus they experience higher stock market volatility, have a lower ability to reestablish foreign investors` confidence and re-attract foreign capital.
In a recent publication, the IMF (2010) shows that the prudential regulation influences the nature and volume of crossborder financial flows, in a way that could help reduce uncertainty and fragility. Annicchiarico and Piergallini (2004) support the view that sound debt policies ground price stability, detailing the possible interrelations between monetary and fiscal policy and enforcing the plead for a fiscal convergence within the Euro area. Their findings show that a passive monetary policy (i.e. that does not satisfy the `Taylor principle') may ensure determinacy in rational expectations equilibrium. Simulation results show that the combination of a generalized Taylor rule with low inertia and a public debt-GDP ratio target is the most desirable fiscalmonetary policy mix.
In a recent review, Regling et al. (2010) underline, on the one hand, that the first decade of economic and monetary union in Europe (EMU) has significantly benefited its member countries and accelerated the European integration process. On the other hand, those imbalances within EMU, such as differences in growth, inflation, competitiveness, current account and budget balances, have increased over the same period and enhance nowadays the economic implications, more evident in the global economic crisis. Kenny and Morgan (2011) identify as key priority the need to extend existing tools and/or develop new tools to account for important feedback mechanisms, where improved real-financial links and nonlinear dynamics. Giannone and Reichlin (2006) studied the synchronization of recessions within the Euro area countries and, based on similarities and differences with respect to the US case, found that persistent gaps in levels of income per capita have been registered since 1970, for the Euro area. Still, these gaps are small and business cycle characteristics, measured by levels of output, are very similar across countries. Furthermore, it is shown that output variance is mainly explained by common shocks with similar propagation mechanisms, whilst idiosyncratic shocks are small even if persistent. As such, the Euro area lags the US and its cycle is more persistent, but less volatile. Low growth, persistence of shocks and low volatility are common characteristics of the Euro area, and the gap with respect to the US has been stable over the last thirty years. Castren and Kavonius (2009) , by looking at the funds flow statistics among the Euro area countries, found that in the bilateral cross-sector exposures financial systems represent fundamental channels by means of which local risk exposures and balance sheet mismatching can be transmitted; a key role in the processes is played by the financial intermediaries. High financial leverage as well as high asset volatility are shown to increase the financial sector's vulnerability to shocks and contagion. Peersman (2011) maintains that the EMU can stimulate the economy beyond the quantitative easing practice, respectively by means of the policy rate increasing the size of its balance sheet or the monetary base.
By using econometric methods such as Granger causality or panel-data regression, the researchers detect the interdependencies between the real economy and the financial market, considering the isolated influences of other factors as: effects of global financial crisis on monetary union and differences between Euro area countries, etc.
In the light of the reviewed literature, the researchers will develop their analysis starting from the hypothesis that, for the period of 2000-2011, within the Euro-12 member countries, there was no link between the stock market and the real economy (depicted by e.g. monetary policies and macroenomic growth) dynamics. The analysis starts by (i) describing the used data sample, (ii) testing for stationarity the selected time series and cointegration of variables, (iii) using a bivariate Granger causality test to determine the (non)existence of a relationship between stock market returns and economic growth and between stock market returns and interest rate, and (iv) constructing a VAR model for estimating the determined relationships.
Based on the obtained results and by using panel data and panel regression models, the researchers will further develop the study as to the following hypotheses:
(H1) There is a significant relationship between stock market and real economy; (H2) The stock market performance is a predictor of the real economy; (H3) The real economy is a predictor of stock market performances; (H4) The stock market volatility is a predictor of economic growth; (H5) The Euro area interest rate is a predictor of stock market volatility.
The results show the existence of a bidirectional causality between the stock market and monetary policy, while there is no causality between the stock market and real economic growth.
Data Sample
In order to investigate the relationship between the stock market and real economy for the Euro area countries, the following data series, sourced from the Eurostat database, were used: EURIBOR at a one-month term.
The used data has quarterly periodicity covering the time period 2000-2011 and has been filtered for seasonality using TRAMO/SEATS procedure. All the computations were done using Eviews 5.0 software. As could be seen from Figure 1 , the financial and economic crisis had a severe impact on the economic growth of EURO-12 area and also on stock market return.
The interest rate had a descending trend during the financial crisis, as a reaction from the European Central Bank to the turbulences of the Euro Zone.
Testing for Stationarity
In order to test the stationarity of the time series, Augmented Dickey-Fuller test was applied, with all the three variants (intercept only, trend and intercept, without trend and intercept).
The results are summarized below: As the cointregration analysis results show, there is one significant cointegration relationship between the aggregated stock market returns and the overall Euro area interest rate, suggesting the existence of a link between the monetary policy and stock market dynamics.
Granger Causality
The existence of a long term relationship between stock market returns and economic growth (also between stock market returns and interest rate) is determined by using a bivariate Granger causality test. Granger causality between two variables refer to how past values of a variable can be used to explain the values of the other variables.
In the present case, Granger causality test is reduced to estimate the following regression models: 
The researchers also estimated a VAR(2) model without the crisis dummy, in order to asses the significance of the financial crisis on the relationship between stock market and real economy. There are significant differences between the results of the estimated models in terms of the impact of the financial crisis.
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Firstly, for the model without the crisis effect, there is only a positive unidirectional causality, from stock market return to interest rate. From this point of view, for the entire analyzed period, without isolating the effect of the financial crisis, there is no significant causality from the monetary policy or real economic growth to stock market return. Secondly, after introducing the dummy variable in order to isolate the effect of financial crisis, the model shows a bi-directional causality between stock market return and interest rate. This can lead to the conclusion that there may exist a direct influence of the financial crisis on the relationship between stock market and monetary policy: during the financial crisis, stock market return seemed to be irresponsive to the dynamics of monetary policy. Consequently, from both models, it can be deduced there is no significant relationship between stock market return and real economic growth.
The method used in this paper by introducing the crisis dummy variable is very useful in order to control for the effects of the financial crisis.
Relationship between Stock Market and Real Economy Using Panel Data
In order to investigate the relationship between stock market and real economy for Euro area countries, a panel data analysis was performed using the following variables for the period 2000-2011: Since real GDP growth has a quarterly periodicity, daily log-returns and daily volatilities were transformed into quarterly ones. Quarterly log-return was computed as an average of daily log-returns; also, a quarterly volatility was estimated using the following relation: Portugal PSI20
Panel Data Regression Models
Using the variables described above, one can estimate a simple panel data regression in order to asses the impact of financial crisis on the relationship between the stock market and macroeconomic variables for the Euro area countries.
The model has the following expression: 
Stock Market Performance as a Predictor of the Real Economy
In order to asses the correlation between stock market performances and real economy, the following model is conceived,
Where 12 ... 1 = i represents the country and t is the time index. As one can notice, the estimated model is valid and the influence of stock market performance is statistically significant. There is a direct, significant relationship between capital market performance and macroeconomic developments. The sensible way of explaining this relationship is that it begins from the stock market towards the real economy with a delay of one quarter. For most of the countries in the Euro area, the financial crisis had a significant impact on this relationship, with the highest influence for Ireland, Greece, Italy, Portugal and Spain. There are also few countries for which this relationship is not affected by the financial crisis: Austria, Belgium, Finland, Germany and Luxembourg.
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Real Economy as a Predictor of Stock Market Performances
In order to asses the ability of real economic growth to predict stock market performances, the following model is estimated:
Where 12 ... 1 = i represents the country and t is the time index. For the entire Euro-12 area, the influence of real economic growth on stock market return is not significant, a conclusion cannot be reached about the impact of the financial crisis; yet, for Greece, the coefficient of the crisis dummy variable is significant, which means that this country had a different behavior than the Euro area as a whole.
Stock Market Volatility as a Predictor of Economic Growth
In order to assess the ability of the stock market risk (measured by volatility) to predict real economic growth, the following model is estimated, As the model is valid, one can infer that the stock market volatility could be seen as a predictor of the real economic growth. A higher volatility has a negative impact on macroeconomic developments, which could be explained by an increasing level of uncertainty about the stock markets, which would cause leaks of capital and low market liquidity levels, reflected in the real economy through the consumption channel. The impact of the financial crisis on the influence of stock market volatility on real economic growth is significant only for a small group of countries: Greece, Italy, Spain, Netherlands, France and Ireland. The highest influence of financial crisis is for Ireland (-1.12%) and Greece (-0.9%).
Euro Area Interest Rate as a Predictor of Stock Market Volatility
In order to asses the ability of the economic growth to predict stock market risk, the following model is formulated,
Where 12 ... 1 = i represents the country and t is the time index. The impact of overall interest rate on stock market volatility is positive, a shock of monetary policy having a response of the same sign from stock market volatility. All the countries exhibit the same behavior during the financial crisis; the most affected country being again Greece.
Conclusions
This study's sample is based on quarterly observations within the Euro-12 area, of variables such as GDP growth, aggregate interest rates and of stock market returns of top blue-chip company operating within the region. The initial findings suggest the existence of a link between the monetary policy and stock market dynamics and a bidirectional causality between stock market and monetary policy, while there is no causality between stock market and real economic growth. Moreover, during the financial crisis, stock market return seems to be irresponsive to the dynamics of monetary policy. This result is in line with the existing literature, which underlines a lag in adaption of the ad-hoc interest rate and monetary policy measures with limited effect on a short term.
The researchers found no significant relationship between stock market return and real economic growth. Possible explanations for this would be that the stock market does mean just a small part of real economy, and not necessarily the keypart; on the other hand, economic growth means more investors who finally get the same pie, which means a smaller bite for each of them--therefore a miscorrelation
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between the trend of the economy and the yield trend. Also, economic growth is linked to dividends and expected returns on the medium and long term, while the return is a function depending on three factors: the initial value of the stock, the expected dividend and the market value of the stock. Accordingly, this is not the same sort of aspects which influence the economic growth and the stock market returns.
Furthermore, as observed based on the analyzed information dating up to year 2011, the impact of overall interest rate on stock market volatility is positive, a shock of monetary policy having a response of the same sign from stock market volatility. Higher interest rates dry up stock markets liquidity in the Euro zone. That is very interesting because, as compared to the US, Europe decided to keep interest rates high, as such shutting the door for liquidity on the equity markets. Furthermore, interesting enough, the main target of central banks is the price stability; keeping inflation below 2%. At the same time, the same central banks and regulators put pressure on the banks to boost liquidity, local markets are frozen and the liquidity from stock markets is just not there. This in the end leaves us with a messy, not at all focused monetary policy approach up to 2011, which appears to be corrected during 2012 as per the latest European reference interest rates reductions. For Euro area countries as a whole, the impact of real economic growth on stock market volatility is similar to the impact of volatility on economic growth. The highest influence of the financial crisis is for Greece, with almost 7% increase in volatility.
Based on the tested validity of the model, it can be infered that the stock market volatility could be seen as a predictor of the real economic growth. A higher volatility has a negative impact on macroeconomic developments, which could be explained by an increasing level of uncertainty on the stock markets, which would cause leaks of capital and low market liquidity levels, reflected in the real economy through the consumption channel. Regarding the impact of the financial crisis on the influence of stock market volatility on real economic growth, this is significant only for a small group of countries: Greece, Italy, Spain, Netherlands and Ireland. The highest influence of financial crisis is for Ireland (-1.12%) and Greece (-0.9%).
The researchers drew a map based on the coefficient of the dummies resulted from the volatility-economic growth relationship and, one can notice clearly a group of countries-Ireland, Greece, Italy, Spain and Portugal, where the crisis had the major impact on this relationship.
Figure 2. Map of the Volatility-Economic Growth Relationship
The researchers have tested the relationship for other variable, such as: unemployment rate, inflation rate, banking liquidity ratio, but the results indicated that their correlation with the stock market indicators (return and volatility) is not significant.
It was decided by the researchers to estimate the panel-data regression for each country because if the coefficient of that dummy were to be significant, that would mean for that country the crisis had a significant impact on the relationship between the considered variables. Granger was not tested causally in panel data-this is going to be the next step of this research, when it is intended to capture the relationship for the whole EU-27, taking into consideration some other factors like: investors` sentiments and uncertainty level measures, as well as other methodologies (Autoregressive Distributed Lags-ARDL, Vector Error Correction Model-VECM). 
